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Kennecott South Zone — Southwest Jordan Valley Groundwater Plumes QU2
U.S. Environmental Protection Agency, Region VIII
r .

Utah Department of Environmentalr Quality

June 2007 Explanation of Significant Difference
Comment Response Summary

Introduction to the Comment Response Summary

Project Summary

This project is designed to clean up groundwater contaminated from historic mining
activities in the Oquirrh Mountains in southwest Salt Lake County. The U.S. Environmental
Protection Agency Region VIII (EPA) and the Utah Department of Environmental Quality
(UDEQ), collectively referenced here in as the Agencies, have worked together to facilitate the
implementation of the selected remedy for Operable Unit No. 2 (OU2), Southwest Jordan Valley
Groundwater Plumes, as related in the 2000 Record of Decision (ROD) and previously clarified
in a 2003 Explanation of Significant Difference.

In December 2000, the Agencies selected a remedy for the Zone A acid plume (which is
delineated by groundwater with a sulfate concentration >1500 parts per million, ppm, or
milligrams per litter, mg/1). The components of the selected remedy include:

) - Operate and maintain source controls (as already implemented under state
Groundwater Protection Permits);

2) Integrate and use institutional controls:

3) Implement point of use management strategies (as necessary) to address private
well owner quality and quantity verified impacts:

4) Develop a plan to contend with water level drops caused by the pumping of the
acid plume; ' _

5) Install a barrier well containment system at the leading edge of the acid plume
(where sulfate concentrations are less than 1500 ppm) in the projected migration
pathway;

6) Install a well or wells in the core of the acid plume;

7 Pretreat the acid core water using nanofiltration;

8) Treat the pretreated acid core water using reverse osmosis (RO); v

9) Deliver treated water to a municipal purveyor (if a reduction of the State NRD
Irrevocable Letter of Credit is sought): and

10) Install and maintain a network of monitoring wells to monitor the movement of
the plume, progress of the remedial effort. and measure the progress of natural
attenuation.

Prior to mine closure, the ROD specified that nanofiltration and reverse osmosis
concentrates can be disposed in Kennecott’s tailings pipeline that ends at the North Tailings
Impoundment. The ROD recognized the tailings pipeline as a 13 mile linear treatment system,
where acidic water would be neutralized and metals would precipitate out of solution to form
solid compounds not characteristic hazardous waste. The decision to allow the use of the tailings
pipeline and Impoundment was based upon geochemical investigations performed by Kennecott
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on the tailings material, and submitted to the agencies as well as the South Zone Technical

Review Comnmittee for review and analysis. The ROD acknowledged that the metals precipitated -

from the concentrates would be stored along with solid tailings in the Magna Tailings
Impoundment (active portion is the North Tailings Impoundment, otherwise referred here in as
the Impoundment). :

The selected remedy specified that upon cessation of mining operations and potential
closure of the Impoundment, the treatment concentrates would require disposal in a facility
appropriate to store the types of wastes then remaining in the concentrates. The selected remedy
also required the documentation of an alternative disposal method that could be implemented
quickly. The quick alternative (lime treatment of acidic waters and sequestration of metals in a
non-hazardous sludge, with appropriate long term land disposal and storage of the sludge in an
~ appropriate repository) was documented within the remedial design/remedial action (RDRA)
work plan dated December 2002.

During the engineering and désign work associated with developing the December 2002
RDRA work plan, Kennecott determined: :

1) They could draw enough water from the barrier wells to meet the requirements of a
project proposed under the State of Utah 1995 Natural Resource Damage Consent Decree
(NRD CD) and pursue a reduction of the Irrevocable Letter of Credit;

2) The pretreatment of raw acid core water (by nanofiltration) would result in a small
volume of water to undergo further refinement by reverse osmosis (RO) (approximately
24%);

3) This small volume of pretreated water would require neutralization; and

4) As an alternative to nanofiltration, raw acid core water could be mixed with mill
tailings which provided sufficient neutralization potential (supplemented if needed, by
adding lime to the system) to neutralize the acidity of the raw acid core water, hence
cause dissolved metals to precipitate out of solution as solid compounds. The
precipitated metals formed non-hazardous solid compatible with the chemical makeup of
the tailings; hence it was proposed that sending the combined solids to the North Tailings
Impoundment would be appropriate.

As a result of the design work, the Agencies issued an Explanation of Significant
Difference (ESD) in August 2003 that clarified the raw acid water could be sent to the tailings
pipeline. Once the acid water has been delivered to the tailings pipeline and undergone
neutralization the combined water in the tailings pipeline is recycled and used in Kennecott’s
processes, especially at the Copperton Concentrator. As noted in the August 2003 ESD, one of
the expectations in the National Contingency Plan (NCP) is that useable ground water will be
returned to its beneficial use where ever practicable. Although the raw acid core water will not
8o to municipal culinary use, it will have a beneficial use as industrial water.

Subsequent to the completion of the design work (December 2002 RDRA work plan),
Kennecott began construction of the remedial components that had not already been constructed.
At the same time as construction neared completion the Agencies and Kennecott began
negotiating the terms and conditions of the remedial design consent decree (RDCD). During
these negotiations, Kennecott drafted an operation maintenance & replacement work plan

151



(October 2006 OM&R work plan) to cover operation and maintenance phase of the selected
remed)

‘As the Agencies began negotiating with Kennecott on a remedial design consent decree
(RDCD), it became apparent that a few more clarifications of the selected remedy were
necessary. On November 6, 2006 the Agencies issued a second ESD (dated December 2006) for
public review until December 8, 2006. This second proposed ESD (the subject of this response
summary) was drafted to provide clarification on how the barrier well water could be managed
once extracted, as well as to clarify certain performance criteria. Subsequent to this review
period and other actions pursued by the Agencies, the proposed December 2006 ESD was re-
dated as the June 2007 ESD.

The December 2000 ROD selected treatment of barrier well water using reverse osmosis
and delivery of treated water to a municipal water purveyor. Because the barrier well water
_contains pollutants or contaminants that do not restrict its use for some purposes, other options for
the disposal or use of such water were found to be viable. Under the proposed clarification, other
management options for the extracted barrier well water can include continued use by Kennecott
for industrial needs or the provision of raw or treated barrier well water for any other lawful use
that is “both consistent with the quality of the water, previous decision documents, and acceptable
to EPA and UDEQ”. Please note that historically Kennecott has pumped the designated barrier
wells (or their predecessors) to provide process water using water rights they have maintained in
the aquifer since the 1960s. Again, options for managing the extracted water from the barrier
wells will be judged against the quality of the water, previous decision documents rendered by
both separate authorities (CERCLA and the State NRD). and judged by the two Agencies to
determine the acceptability of a proposed water management option.

The selected remedy in the 2000 ROD indicated that source control measures (ie.,
Eastside Collection System and Bingham Reservoirs) were to be operated under State of Utah
permits. This measure was intended to prevent continued introduction of contaminants to the
Zone A acid plume. The proposed December 2006 ESD simply clarifies that these permits are
complementary to the QU2 selected remedy and management of the Southwest Jordan Valley
Groundwater plumes.

To demonstrate effectiveness of the remedy (containment and attainment of the final
cleanup concentrations) the Agencies agreed that three clarifications of the selected remedy’s
components for containment were necessitated. Two wells have been located within the core of
the acid plume to extract heavily contaminated water in an effort to reduce the likelihood of the
core’s expansion into lesser contaminated portions of Zone A and to reduce the dimensions of the
core directly. To ensure that this extraction scenario would assist managing containment of the
acid plume in Zone A, a minimum extraction rate of 1200 acre-feet per year on a five-year rolling
average was proposed by the Agencies in the December 2006 ESD. The proposed clarification
allows the extraction rate to be modified pursuant to the October 2006 OM&R work plan.

The minimum extraction rate specified in the December 2006 ESD is greater than the
core extraction rate of 400 acre-feet per year on a five-year rolling average required in the State
of Utah’s NRD CD. The State of Utah has retained its right to require the minimal extraction rate
under the NRD CD if there is a reduction of the overall extraction rate some time in the future.

The 2000 ROD established that containment of the acid plunie (water with a sulfate
concentration > 1500 mg/l) was to be measured along the Kennecott property line as of the date
of the ROD. The agencies believed that the use of compliance points rather than a line boundary
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would provide a more objective measure of whether Kennecott was complying with the

* . containment requirement of the ROD. The proposed December 2006 ESD acknowledges that a

series of compliance points (monitoring wells) were designated within the October 2006 OM&R
work plan. These points were established along the northern, eastern and southern boundaries of
the acid plume of Zone A, the most likely migration pathways for this plume. These compliance
points encircle the northern, eastern and southern extent of the acid plume and draw in closer to
these boundaries the decision point to which a compliance determination is made. The proposed
December 2006 ESD acknowledges that these compliance points can be modified pursuant to the
October 2006 OM&R work plan.

The 2000 ROD provided the final active and passive cleanup standards deemed
acceptable to the Agencies at that time. Since the previous 2003 ESD clarifications, new
information required the Agencies to consider clarifying these cleanup standards for the Zone A
acid plume. Again the Agencies acknowledged that once the aquifer has been actively
. remediated to < 1500 mg/l sulfate, active remediation measures may be discontinued in favor for
monitored natural attenuation until sulfate concentrations throughout the plume reach 500 mg/l.
Nitrate was determined not to be a contaminant of concern because nitrate concentrations have
consistently been well below the groundwater quality standard. Hence the agencies removed it
from the list. The treatment levels for the reverse osmosis treatment plant were proposed for
deletion since the water treatment plant is operating under a permit with the Utah Division of
Drinking Water.

Finally the Agencies determined that the 2000 ROD did not provide a mechanism
whereby Kennecott could demonstrate that they had attained the final cleanup levels throughout
the plume. The Agencies clarified this by acknowledging that a method to determine compliance
with the final cleanup levels will be proposed by Kennecott as a work function under the October
2006 OM&R work plan, when the groundwater quality in the plume approaches the final cleanup
levels.

Description of Comment Response Summary

This document contains responses to the public comments that were received by the
Agencies on the proposed December 2006 ESD between November 6, 2006 and December 8,
2006. The proposed December 2006 ESD was described in a UDEQ fact sheet and information
was posted on the UDEQ website. The proposed December 2006 ESD and the October 2006
OM&R work plan were made available for public review and comment. The 30-day period for
written comments concluded on December 8, 2006. Written comments (letters and e-mails)
received through midnight of December 8, 2006, were also reproduced in this response summary,
together with responses from the Agencies.

Written comments were received from individuals and groups. Some of the comments
were similar, or raised the same questions or concern. Responses to those common comments are
provided in the first section of this Comment Response Summary and referenced in individual the
response that follow. Other responses are included with the individual comment reproduced
herein. Thus, by reviewing the initial sections of this document, the public can review the
common issues and the Agencies’ responses. In the next section of the document, all of the
comments that were received during the comment period are reproduced.
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Kennecott South Zone — Southwest Jordan Vallev Groundwater Plumes QU2
U.S. Environmental Protection Agency, Region VIII
&
Utah Department of Environmental Quality

June 2007 Explanation of Significant Difference
Comment Response Summary

Response No. 1 - Quality of the Water Extracted at the Acid Core and
Barrier Wells

Introduction N

A number of the comments received during the public review period were premised on
the concept that both the acid core water and the barrier well water contained hazardous
substances. These same comments went further to suggest that the enacted remedy and proposed
December 2006 ESD clarifications would cause the transference of the suspected hazardous
substances from one location to another. The comments alluded to this transference as a
deferment of permanent treatment requirements for these water streams.

The Agencies have assessed the qualities of these two water streams, the enacted remedy
and the proposed management option clarification and believe that all data demonstrates
compliance with the permanent treatment or removal requirement of the National Contingency
Plan (NCP). -

Quality of the Raw Barrier Well Water and Reverse Osmosis Concentrates

Table 1.0 provides water quality data for the raw Barrier Well water for 2005-2006. Also
listed in this table are state drinking water quality standards and state numeric criteria for aquatic
wildlife. Raw barrier well water does not meet drinking water standards for TDS or sulfate and
one well does not meet primary drinking water standards for TDS and sulfate. Elevated sulfate
and TDS are the reason that the state requires treatment of this water under the Natural Resource
Damage project. Although raw barrier well water is not directly discharged to a freshwater body
subject to numeric aquatic wildlife protection, it is helpful to note that this water generally meets
aquatic wildlife criteria except for occasional slight exceedances of some metals and metalloids.

The limiting factor to sending the raw Barrier Well water to the Impoundment is whether
Kennecott can maintain compliance with the UPDES discharge limitations for Outfall No. 012.
The UPDES permit currently recognizes that the Barrier Well water can be delivered to the
Impoundment as it is similar to the mine waters already directed to the Impoundment.

Outfall No. 012 is the permitted outfall from the Impoundment to the Great Salt Lake. A
comparison of the Barrier Well water quality (Table 1.0 at the end of this Response No. 1) to the
UPDES permit limitations for Outfall No. 012 (see table following this paragraph) demonstrates
that the addition of this water to the Impoundment will not likely adversely impact Kennecott’s
continued compliance with the limitations. A comparison of the daily maximum and minimum
UPDES permit limitations to the Barrier Well Water demonstrates that none of the contaminants
of concern in the aqueous phase would have exceeded the UPDES permit limitations during 2005
and 2006. A similar comparison performed looking at the water quality of the RO concentrates
(see Table 3.0 at the end of this Response No. 1) demonstrates that for 2005 and 2006 there
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would not have been exceedances of the UPDES daily maximum and minimum permit
limitations. :

2007 UPDES Discharge Limitations for Outfall No.012

Discharge | TSS | T- T- T- T- | T-Hg | T-Zn Se T- Oil & | pH
Limitations As Cd Cu Pb ' Cyanide | Grease
Maximum |20 | 0.25 | 0.05 [ 0.15 | 0.30 { 0.001 | 0.224 |NA |0.1 NA NA
Monthly

Average

Daily 30 1050 10.10 {030 [0.60]0.002]0.50 0.054 0.2 10 9.0
Maximum

Daily NA |NA |NA |NA [NA |NA [NA NA | NA NA 6.5
Minimum

In the appendix to this response summary, the table contained there in provides a synopsis of
Kennecott’s compliance (2001 to 2006) with the permit limitations for outfall No. 12 (highlighted
data blocks represent exceedances). Based upon the data provided by the Division of Water
Quality, Kennecott has maintained compliance with the permit limitations during the time period
from 2001 to 2006 except for one exceedance of arsenic in 2004 and several violations of the TSS
(Total Suspended Solids) limit; none of these violations are related to remediation operations.
Discharge water from the Impoundment contained metals concentrations below the applicable
permit limitations.

It should be noted that the particular contaminants of concern in the aqueous phases of
these water streams are not characteristically hazardous (a conditioned determined by the
Toxicity Characteristic Leaching Protocol (TCLP) analysis method used to assess solid phase
contaminants in a land disposal scenario).

Quality of the Extracted Acid Core Water
Table 2.0 (at the end of this Response No. 1) provides water quality data for the acidic
water extracted from the core of the Zone A acid plume. The chemical composition of this water

requires ongoing treatment and management of treatment residuals. A review of the water quality '
data (provided in Table 2.0) demonstrates that for a number of the contaminants of concern, the .

acid core water does not meet drinking water standards and/or aquatic wildlife protection criteria
(based upon a fresh water environment).

As noted in Appendices A and C of the December 2002 RDRA work plan, the General
Mill Tailings (tailings slurry, or waste, from the Copperton Concentrator) have a certain amount
of neutralization potential that is able to neutralize the acidity of the extracted waters from the
core of the Zone A acid plume as well as the other acidic mine waters Kennecott manages in its
tailings system. This neutralization potential is derived from the naturally occurring carbonate
minerals within the ore body being mined and milled, and from lime that the mill (Copperton
Concentrator) adds to the milling process. The tailings pipeline functions as a treatment reactor
for all acidic waters directed to the pipeline (as a result of the neutralizing potential inherent in
the mill tailings). The neutralization reaction takes place within the tailings pipeline as the
managed acidic water streams mix with the General Mill Tailings along the 13 mile system.

During the neutralization reaction the acidity of the commingled waste stream is reduced
and the commingled waste stream becomes supersaturated with aluminum-hydroxides and iron-
hydroxides, which bind other aqueous metals in the commingled stream. The metal complexes
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are then precipitated (as a substance similar to gypsum) and deposited as a stable, non-hazardous
solid in the Impoundment. Once in the Impoundment the solid deposits are sequestered in
perpetuity. Operation of the Impoundment is subject to operational conditions implemented by

permitting programs of the Division of Water Quality (UPDES and Groundwater Protection), the

Division of Air Quality, the Division of Water Rights (Dam Safety), and ultimately the
reclamation requirements of the Division of Oil. Gas and Mining. For further detail on the
operation of the Impoundment and its usefulness please refer to Response No. 2 of this summary.

It should be noted that the particular contaminants of concern in the solid treatment
residuals from treatment of acid core water by the addition of lime, do not exhibit characteristics
of hazardous waste (December 2002 RDRA work plan Appendix C, Section 6.2 and Table 18,
page 45-46).

Performance Monitoring

Kennecott has submitted annual remediation progress reports for 2002 through 2006 to
the South Zone TRC for review. These reports have provided data on the neutralization potential
of the mill tailings, the daily pH as recorded on a continuous basis near the end of the tailings
pipeline, and the flow rate of both tailings throughput from the Concentrator and the acidic water
extracted from the acid extraction wells in the core of the Zone A acid plume. Performance
criteria for these parameters were established by the agencies to ensure the following;

1) Kennecott could manage the remedial flows directed from the Zone A acid plume
along with the other waste streams it manages within the tailings pipeline;

2) The remedial action would not adversely affect the long-term neutralizing ability of
the tailings in order to prevent potential acidification of the Impoundment; and

3) That the extracted acidic core water would be neutralized, subsequently binding the
metals in the water stream as a solid non-hazardous complex prior to reaching the
end of the pipe. Based upon a review of the data submitted to date Kennecott has
met or exceeded the performance criteria established in the 2002 RDRA work plan,
as modified.
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Kennecott South Zone — Southwest Jordan Valley Groundwater Plumes QU2
U.S. Environmental Protection Agency, Region VIII
. &
Utah Department of Environmental Quality

June 2007 Explanation of Significant Difference
Comment Response Summary

Introduction :
" As noted in the Response No. 1, some comments received during the public review period
suggested that the selected remedy and the proposed clarifications would cause the transference
of suspected hazardous substances from one location to another. The comments alluded to this
transference as a deferment of permanent treatment requirements for the water streams derived
from the planned and implemented extractions from the acid core and barrier wells in Zone A.

The selected remedy (as described in the December 2000 Record of Decision and the 2003 ESD)
for OU2 includes extraction and neutralization of acidic waters from the core of the Zone A
plume, and extraction of neutral waters from the plume margin and treatment through RO
technology. Management of these waters results in three treatment residual streams:

e Neutralized core water
¢ Solids generated from core water neutralization reaction
e RO treatment concentrate water

Submitted comments question the suitability of using the Impoundment for management of
aqueous treatment residuals and disposal of solid treatment residuals. The Agencies note that the
decision to manage and dispose of treatment residuals in the Impoundment is founded on
extensive evaluation of the geochemical characteristics and stability of the residuals as described
in Appendices A and C of the December 2002 RDRA work plan. This decision was reached
following review by the Agencies and the South Zone Technical Review Committee (TRC).
Through full-scale testing, Kennecott has demonstrated that the acid plume water can be
neutralized in the Tailings Pipeline, relying on excess neutralization potential in the tailings
and/or lime amendments. Metals are precipitated out of the water and deposited in stable, non
hazardous solid form in the Impoundment. The decant water from the Impoundment can be
reused in Kennecott’s milling process or discharged into the Great Salt Lake if in compliance
with Kennecott’s UPDES discharge permit.

The Agencies have determined that the Impoundment is a suitable long-term repository for the
solid treatment residuals and that disposal in this location permanently removes contaminants
from the environment and prevents threats to human health or the environment. This
determination is based on a number of factors:

e Metals and other solutes are removed from solution by reaction of the acidic flows with the
available neutralization potential of the tailings. plus any lime added to the line. The
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fundamental reaction is the neutralization of acidity, buffering pH to circum-neutral values.

. At near-neutral pH, Al and Fe precipitate as hydroxides, sorbing other metals and metalloids. -

A portion (perhaps 10% to 20%) of the sulfate also is removed from solution by precipitation
of gypsum. Removal rates during neutralization established by monitoring range from 60%
for Mn to > 99% for Al, Cu, Fe, and Zn. For these conditions, the five major metals (Al, Cu,
Fe, Mn, and Zn) in the acidic waters would account for only 2% of the same total metals
deposited in solid form by the tailing solids.

The hydroxide and sulfate solid phases that form in the line do not leach elevated levels of
metals and metalloids in the tailing environment, provided the tailings environment does not
become acidic. :

Extensive monitoring of tailings shows that tailings are predominantly net neutralizing and
that treatment of acidic waters in the tailings line does not deplete the long term neutralizing
potential of the tailings. Thus it is unlikely that an acidic environment will develop within the
Impoundment. As part of implementation of the remedy, KUCC will and does regularly
monitor the neutralization potential and acidification potential of tailings to react to changes
in operations or ore types that could impact the ability of the tailings to adequately neutralize
acidic waters without depleting neutralizing potential of tailings.

The acidic water to be neutralized is not characteristic hazardous waste.

Lime treatment solid residuals are not characteristic hazardogs waste (as described in
Appendices A and C of the December 2002 RDRA work plan).

Lime-treatment overflow waters and RO concentrates (Table 3.0 under Response No. 1) are
generally similar to Great Salt Lake waters. These waters do not exceed current UPDES

_ permit limit concentrations. Because the treatment waters are similar to Great Salt Lake
water, there is little or no change to water of the lake during mixing at ratios ranging from 1:1
to 10:1. KUCC has determined through full scale testing that a pH of 6.7 or higher must be
maintained in the tailings system to assure that metals fully precipitate in order to meet
discharge standards. KUCC monitors the pH of the tailings system in real time to assure that
this management criterion is met.

The location of the Impoundment is highly suitable for both the disposal of tailings as well as
the disposal of solid residuals from acid water treatment. As described in the Environmental
Impact Statement prepared for the North Tailings Impoundment Expansion project, the
Impoundment is located over a 10-20 foot thick lacustrine clay unit that prevents water from
the Impoundment from impacting groundwater that would eventually discharge to the Great
Salt Lake. Additionally the groundwater gradient at this location is upward, providing further
assurance that waters from the impoundment will not impact groundwater.- Any water
seeping from the impoundment is collected by a ditch that must be managed by Kennecott in
accordance with environmental permits.

The Impoundment is constructed according to an engineered design approved by the Division
of Water Rights, the State agency which regulates dam safety, to assure that the
Impoundment is gravitationally and seismically stable and thus can serve as a permanent
repository.
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Additionally, the Agencies rely on extensive monitoring of the tailings system which has been
implemented by Kennecott under the 2002 Final Design, as well as monitoring and controls -

provided by State permitting programs for operation of the Impoundment. Kennecott reports data '

collected for the CERCLA response in its annual remedial progress reports. A discussion of the
monitoring data that indicates operation of the remedy produces aqueous and solid treatment
residuals that are consistent with those predicted in the December 2002 RDRA work plan, and
documents Kennecott’s attainment of the performance standards (as modified) is provided in the
annual reports for 2002- 2006. Kennecott has also complied with its UPDES discharge permit
limits since implementation of the remedy (except for an arsenic excursion in February 2004
which was not related to remedial activities).

Airborne Contaminants

Wind blown dust from the Tailings Impoundment is monitored and regulated by the DEQ
Division of Air Quality. The table below compares constituents in the tailings to typical human
health protection levels for ingestion.

Metal Average Concentration in | Typical Human Health
Tailings (ppm) * Protection Levels (ppm)
Arsenic 30.7 100
Lead 16.5 . 500
Cadmium 1.11 40
Copper 716 >2000

* Includes treatment plant concentrate streams

The issue of airborne contaminants was considered by the TRC, by comparing the existing
concentrations of metals in tailings with the metal concentrations in the RO concentrate. (See
Table 5.6A of the NRD Joint Proposal). If the differences had been significant, it would have
triggered an investigation by the Risk Assessment Task Force that was established by the TRC.
The increases are not significant.
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Kennecott South Zone — Southwest Jordan Valley Groundwater Plumes QU2
U.S. Environmental Protection Agency, Region VIII
Utah Department of Environmental Qualitv

- June 2007 Explanation of Significant Difference
Comment Response Summary ’

Introduction _

A request to extend the public notice and review period was received from two of the
three commenters. It should be noted that under Section 117 (42 USC § 9617) of the
Comprehensive Environmental Response, Compensation, Liability Act (CERCLA) Subsections
(a) and (b) require that the public be given an opportunity to comment on a proposed remedial
action plan. Subsection (c) allows for publication of an explanation of significant differences
(ESD) which is intended to document changes from the final plan(selected remedy), but there is
no statutory requirement that the public be given an opportunity to comment on an ESD.

The National Contingency Plan (40 CFR Sections 300.435 and 825) expands upon the
statutory requirements of CERCLA. Under §300.435(c), the agency (EPA) must either publish
an explanation of significant difference (ESD) from the Record of Decision (ROD) or publish a
proposal for an amendment of the ROD for proposed changes to the selected remedy prior to
implementation. If a ROD amendment is sought, the public must be given an opportunity to
comment as provided under §300.435(c). However, there is no comment requirement for an
ESD. 40 CFR § 300.825 requires that an ESD be included in the administrative record and (as
applicable) permits, but does not require consideration of public comments on it.

The Agencies have acknowledged the significant amount of public interest associated
with the remedy selected for Operable Unit No. 2 of the Kennecott South Zone. This interest
prompted the Agencies to take a proactive stance in allowing for a public review period of the
proposed December 2006 ESD for thirty days (even though statutorily that review period is not
required). Thirty days was judged by the Agencies to be a sufficient amount of time to allow the
public to review the five-page ESD and provide comments. As such, the Agencies made it clear
in the announcement of the review period that an extension would not be provided.

The ESD was made available at the offices of the Utah Department of Environmental
Quality (UDEQ) and was posted on the project website supported by the UDEQ; all of which was
explained as part of the newspaper advertisement and e-mailed announcement to interested
stakeholders. Interested stakeholders were notified by e-mail (as they elected to have done) of the
review period and were noticed of the project website link at the same time. A fact sheet was
developed by the Agencies on the ESD components and was provided as part of the e-mailed
notifications to the interested stakeholders. The e-mailed notifications and fact sheet also covered
the notion that the review period on the ESD would not be extended.
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- The Agencies appreciated the receipt of the comments from the review period. It is
through continued interaction with interested stakeholders that the Agencies believe the success
of the remedial project for Operable Unit No.2 will be ensured.
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Kennecott South Zone — Southwest Jordan Vallev Groundwater Plumes QU2
U.S. Environmental Protection Agencv, Region VIII
&
Utah Department of Environmental Qualitv

June 2007 Explanation of Sienificant Difference
Comment Response _Summarv

. Introduction

There was some confusion of the authorities involved in overseeing Kennecott’s response
actions noted in the comments submitted to Agencies. The comments pertaining to the response
actions taken by Kennecott to address the concerns of the CERCLA authorities and the State of
Utah Natural Resource Damage (NRD) authority (UDEQ) and the particular remedial
components being overseen by both authorities (CERCLA and NRD) were confused. Please note
that there are two response actions being implemented by Kennecott. Both actions are somewhat
integrated with each other, but are being overseen by two different authorities (represented by the
Agencies). .

Authority Explanation

In December 2000 the CERCLA authorities (EPA and UDEQ) rendered a Record of
Decision which selected a remedy for the acid plume of Zone A. The CERCLA authorities
distinguish the leading edge of the acid plume as the isoconcentration line where sulfate
concentrations are equal to or greater than 1500 parts per million, ppm (or milligrams per litter,
mg/l). Groundwater in Zone A that is above 1500 ppm for sulfate represents the extent of the
Zone A acid plume. Pursuant to the selected remedy (which was clarified by the 2003 ESD),
Kennecott is required to pump from the core of the acid plume and to send the extracted water to
the tailings pipeline. Once delivered to the tailings pipeline, the extracted waters are to be
commingled with mill tailings (tailings slurry) from the Copperton Concentrator and other mine
related waters that Kennecott manages, and ultimately disposed of in the Impoundment. As noted
previously, the CERCLA authorities recognized that the inherent neutralization potential of the
mill tailings slurry is sufficient (due to inherent neutralizing capacity of the tailings and lime
added to the mill circuit) to address the mineral acidity and aqueous acidity associated with the
extracted acid core water. By raising the pH of the water toward circum-neutral and causing
precipitation of aluminum and iron hydroxides, the heavy metals (in the extracted acid plume
water) combine in the chemical complexes formed after neutralization and are precipitated from
solution and sequestered into a solid, non-hazardous precipitant.

Recognizing that Kennecott needed to reduce the acid plume over time but also prevent it
from migrating, the CERCLA authorities required Kennecott to contain the acid plume waters
within certain defined compliance boundaries. As part of the CERCLA selected remedy
Kennecott was required to locate and/or construct a series of extraction wells along the leading
edge of the acid plume in Zone A to ensure the containment of groundwater with a concentration
of sulfate equal to or greater than 1500 ppm. These wells have been called the leading edge
wells, the barrier wells and/or the feed water wells to the reverse osmosis treatment plant in
numerous presentations and reports. The barrier wells (B2G1193, BFG1200, and LTG1147)
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serve the function to prevent the leading edge of the acid plume from migrating beyond the
compliance point established by the CERCLA authorities under the selected remedy listed in the
ROD and clarified in the proposed December 2006 ESD.

The quality of the groundwater extracted at the barrier wells requires Kennecott to
manage its potential use or disposal, not due to CERCLA hazardous substances as is the case for
the groundwater extracted at the acid core wells, but because some of the dissolved contaminants
are a potential Clean Water Act pollutant of concern dependent upon the intended use of the
water. For most of the dissolved contaminants of concern the extracted groundwater from the
barrier wells could be used as secondary water for non-consumptive use by the public or used as
process water at the Kennecott mineral concentrating operation in Copperton (as it has been for
some time). The CERCLA authorities assessed that both options would be allowable under the
CERCLA and NCP requirements and subsequently moved to clarify the applicability of these two
uses under the proposed December 2006 ESD.

The State of Utah NRD authority (UDEQ) recognized (in 1986) that the groundwater in
Zone A could be used for drinking water if it were not for certain contaminants of concern. For
example, some of the chemical constituents (i.e. total dissolved solids and sulfate) are above the
State of Utah Primary and Secondary drinking water standards (sulfate plume of Zone A). In
1986 the State of Utah NRD authority filed a natural resource damage claim against Kennecott
for the groundwater which exceeded these two drinking water quality standards (which included a
portion of the aquifer that is solely being addressed by this authority, known as the Zone B
plume). Groundwater has historically represented a source of potential drinking water to the
State of Utah and as such is a resource held in trust by the State for the benefit of the citizens of
the State. Since the State’s filing, the parties involved in addressing a solution for the plume in
Zone A (acid and sulfate) have recognized a joint shared benefit if Kennecott addresses the
requirements of the State of Utah NRD authority at the same time the company addresses the
requirements of the CERCLA authority.

Kennecott understood that it would eventually be required to extract groundwater from
the barrier wells to contain the acid plume of Zone A while it worked to reduce the acid plume
over time. As such, Kennecott elected to perform treatment feasibility studies (with agency
oversight) on the extracted groundwater during the remedial investigation and feasibility study
work required by the CERCLA authorities and completed in 1998. Kennecott intended these
studies to assess if this source (barrier wells) of impacted groundwater could somehow fulfill the
letter of credit reduction provisions of the NRD CD if Kennecott were to seek a reduction of the
NRD Letter of Credit. : :

During the Trustee’s assessment of the remedial investigation and feasibility study, the
pilot treatment studies and the proposed NRD project the CERCLA authorities were requested to
assist in the evaluation. The CERCLA authorities were already involved in evaluating the
investigatory work being produced by Kennecott and its contractors as part of Kennecott
complying with the responsibilities it had under the CERCLA investigation. In August of 2004
the State Trustee for Natural Resource Damages accepted (for implementation) the joint proposed
project by Kennecott and the Jordan Valley Water Conservancy District (District) to the Trustee
and the CERCLA authorities. Since then Kennecott completed construction of the Zone A
Reverse Osmosis treatment plant (Bingham Canyon Water Treatment Plant, BCWTP) in May
2006 and began providing treated groundwater derived from the barrier wells to the residents in
the affected area (as described under the various NRD project documents).
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The actions implemented by Kennecott are intended to address the remedial and recovery

response requirements of both the CERCLA and State NRD authorities. Both authorities have _

continued to be involved in overseeing Kennecott continued efforts to implement the required
actions. A :

Proposed Water Management Section of the December 2006 Proposed ESD

In light of the two fold project that Kennecott was implementing, in the fall of 2006 the
CERCLA authorities recognized a need to clarify the water management strategies that could be
employed by Kennecott to properly manage the extracted groundwater derived from the barrier
wells. The CERCLA December 2000 ROD required that the extracted groundwater from the
barrier wells be delivered to the Zone A reverse osmosis treatment plant for treatment and
provision to the public as drinking quality water. The CERCLA authorities recognized that the
NCP and CERCLA statute could have included provisions allowing the extracted groundwater to
be delivered as secondary water for non-consumptive use by the public or to have it delivered as
process water to Kennecott’s milling process circuit. Treatment to drinking water quality
standards was a requirement of the NRD agreements, which the CERCLA authorities also judged
to be appropriate.

As noted from the proposed December 2006 ESD, the intended clarification to the
selected remedy “is to allow other management options for barrier well water including continued
use by Kennecott for industrial needs or the provision of raw or treated barrier well water for any
other lawful use that is both consistent with the quality of the water, previous decision documents
and acceptable to EPA and UDEQ.” This provision of the ESD allows for both agencies to judge
a proposal by Kennecott on how it manages barrier well watér once extracted. During such
review UDEQ will continue focusing on the delivery of the extracted groundwater to the
Bingham Canyon Water Treatment Plant to ensure fulfillment of the 2004 Three Party
Agreement. As noted elsewhere, EPA has judged this management option as appropriate.
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2006 E-mails and Letters
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Kennecott South Zone — Southwest Jordan Vallev Groundwater Plumes QU2

U.S. Environmental Protection Agency, Region VIII
: ‘ 3
Utah Department of Environmental Qualitv

June 2007 Explanation of Significant Difference
Comment Response Summary

Appendix
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